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(54) Emulator attachable to an ink tank for printing apparatus 



(57) An emulator (200) is provided for an ink tank 
(100). The emulator duplicates one or more of the ink 
tank features, which are sensed by a print engine to per- 
mit proper operation of the print engine. The emulator 
(200) is an element designed to be attached to an ink 
tank (100) which lacks one or more of the aforemen- 
tioned ink tank features which are sensed by the print 



engine to ensure proper operation of the print engine. 
The emulator may attach to an ink tank (100) which is 
placed into an ink tank receptacle (400) or may fit by 
itself into the ink tank receptacle. The emulator will per- 
mit ink tanks to be used in print engines without the need 
to provide the one or more sensed features for each ink 
tank. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of Invention 

[0001] The invention is directed to ink containers for 
print engines. 

2. Description of Related Art 

[0002] Ink containers or tanks are used in print en- 
gines such as, for example ink jet printers. Typically, ink 
tanks for ink jet printers or plotters have specific shapes. 
These ink tanks or cartridges are typically designed to 
fit only in specific printers or plotters. Usually, different 
brand ink tanks are designed to fit only in one brand of 
printer or plotter, and will not fit in other brand printers 
or plotters. Even within a given brand of print engines, 
such as, for example, printers and plotters, not all ink 
tanks orcartridges will fit into all of the printers or plotters 
of that brand. Many printers and plotters use ink tanks 
or cartridges which are replaceable by a user. 
[0003] Some of these printers and plotters have 
mechanisms to sense whether or not a correct ink tank 
or cartridge is being inserted into the printer or plotter. 
If a user attempts to insert an incorrect ink tank or car- 
tridge into a printer or plotter, the printer or plotter will 
reject it, at least in the sense that, even if the ink tank or 
cartridge fits into the printer or plotter, the printer or plot- 
ter may not operate unless and until it senses that a cor- 
rect cartridge which it is designed to use has been in- 
serted. Additionally, some ink tanks orcartridges will not 
fit properly into a particular printer or plotter, and the 
printer or plotter will not work unless the proper ink tank 
or cartridge fits properly into the printer or plotter. 

SUMMARY OF THE INVENTION 

[0004] This invention provides a method of emulating 
ink tank features which are sensed by a print engine. 
[0005] This invention separately provides emulation 
elements which may be provided for a print engine and 
are positionable such that one or more print engine sen- 
sors detect the emulation elements as if the emulation 
elements were part of an ink tank usable in the print en- 
gine. 

[0006] In various exemplary embodiments of the sys- 
tems and methods according to this invention, specific 
emulation elements can be attached to an ink tank or 
cartridge. The ink tank or cartridge having an attached 
emulation element can then be properly inserted into the 
printer or plotter to act as an appropriate ink tank. As a 
result, the printer or plotter's ink tank evaluation mech- 
anism, which is responsive to the one or more print en- 
gine sensors, treats an ink tank and the emulation ele- 
ments as if that ink tank were an appropriate ink tank or 
cartridge designed for proper use in the print engine. 



[0007] In various exemplary embodiments of the sys- 
tems and methods according to this invention, an ink 
tank which does not have the appropriate features is 
provided with one or more emulation elements so that 

5 the ink tank can be used in a particular printer or plotter. 
The emulation element according to this invention per- 
mits a wide variety of ink tanks to be used with a printer 
or plotter that is designed not to operate unless and until 
it senses that an appropriate ink tank or cartridge has 

10 been properly inserted into the printer or plotter. The em- 
ulation element according to this invention permits mod- 
ifications of ink tank geometry and ink tank supported 
functions without being limited to existing constraints on 
ink tank sensing. 

75 [0008] Various exemplary embodiments of the ink 
tank usable with the systems and methods according to 
this invention include, but are not limited to, single ink 
tanks or cartridges containing multiple different colors 
in multiple separated containers within the same ink 

20 tank or cartridge. The multiple colors can be primary 
colors, highlight colors, dilute colors, e.g., for photoreal 
marking, or any other known or later-developed colored 
ink. Other exemplary embodiments of the ink tanks us- 
able with the systems and methods according to this in- 

25 vention include large capacity ink tanks orcartridges us- 
able within print heads normally designed for multiple 
ink tanks, and the use of custom single colors as spec- 
ified by users. 

[0009] Other exemplary embodiments of the system 
30 and methods according to this invention permit different 
brand ink tanks to be used in another brand of print en- 
gine. 

[0010] These and other features and advantages of 
this invention are described in, or are apparent from, the 
35 following detailed description of various exemplary em- 
bodiments of the systems and methods according to this 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 1 ] Various exemplary embodiments of this inven- 
tion will be described in detail, with reference to the fol- 
lowing figures, wherein: 

45 Fig. 1 is a perspective view of a conventional ink 
tank having sensible features which are sensed by 
a print engine; 

Fig. 2 is a perspective view of an ink tank which 
lacks the sensible features of the ink tank of Fig. 1 
50 and one exemplary embodiment of an emulation 

device according to the invention; 
Fig. 3 is a perspective view of an ink tank and an 
emulation device according to this invention, locat- 
ed within an ink tank receptacle in a print engine 
55 designed to sense sensible features provided by 
the emulation device; 

Fig. 4 is a perspective view of one exemplary em- 
bodiment of an emulation device according to this 
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invention being inserted into an ink tank receptacle 
in a print engine designed to sense sensible fea- 
tures provided by the emulation device; 
Fig. 5 is a front view of one exemplary embodiment 
cf an emulation device according to the invention; 
Fig. 6 is a perspective view of one exemplary em- 
bodiment of an emulation device according to the 
invention. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

[001 2] Fig. 1 shows an ink tank 300 which is designed 
to fit into a specific ink tank receptacle of a print head 
(not shown). The ink tank 300 has a toe 305 which is 
designed to fit into a slot in this specific ink tank recep- 
tacle of a print head (not shown), an identification ele- 
ment 301 , which is designed to be detected by a sensing 
device in the print engine containing the specific ink tank 
receptacle, and, optionally, an ink level viewing and/or 
indication element 303. Ink tank 300 has a tapered por- 
tion 309 which mates with ink tank receptacle latch ele- 
ment 409 (shown in Fig. 3). When inserted into a print 
engine , such as, for example, an ink jet printer or plotter, 
the sensing device of the printer or plotter outputs a sig- 
nal to a controller of the print engine. The signal indi- 
cates that the ink tank 300 is an appropriate ink tank for 
this print engine. As a result, the controller permits the 
print engine to operate using ink from ink tank 300. If the 
controller determines, based on the signal from the 
sensing device that the ink tank 300 is inappropriate for 
the print engine, the controller will not allow the print en- 
gine to operate using that ink tank 300. 
[0013] The slot jn which the toe 305 fits, as well as 
any other mating and/or keying structure, is anothertype 
of sensor according to the principles of this invention, 
as an "appropriate" ink tank must have the correspond- 
ing mating and/or keying structure. Otherwise, an "inap- 
propriate" ink tank lacking the corresponding mating 
and/or keying structure will not properly fit into the ink 
tank receptacle. Thus, the mating and/or keying struc- 
ture of a receptacle "senses" whether or not the ink tank 
that the user attempts to install into that receptacle has 
a corresponding mating and/or keying structure. Simi- 
larly, the mating and/or keying structure can, by prevent- 
ing an "inappropriate" ink tank lacking the correspond- 
ing mating and/or keying structure from fully fitting into 
the ink tank receptacle, ensure that any other sensible 
structures on that inappropriate ink tank are not placed 
appropriately relative to other sensors of the ink tank 
receptacle. As a result, these other sensors will not 
sense the other sensible structure, thus indicating that 
the "inappropriate" ink tank is truly inappropriate. 
[0014] Fig. 2 shows an ink tank 100 which lacks one 
or more sensible feature of the ink tank 301 . For exam- 
ple, the ink tank 100 does not contain an ink identifica- 
tion element 301 of the ink tank 300. Ink tank 100 has 
a tapered portion 109 which mates with ink tank recep- 



tacle latch element 409 (shown in Fig. 3). The ink tank 
100 also does not contain an ink level viewing and/or 
indication element 303. Nor does the ink tank 100 con- 
tain a toe 205 to permit the ink tank 1 00 to be properly 

5 inserted into an ink tank receptacle that is designed for 
ink tanks having features such as the ink tank 300. Fig. 
2 also shows one exemplary embodiment of an emula- 
tion element 200 according to the invention. As shown 
in Fig. 2, in this exemplary embodiment, emulation eie- 

10 rnent 200 includes an ink identification feature 201 , an 
ink level viewing or indication feature 203, a toe feature 
205, and a brand identification feature 207. It should be 
appreciated that the emulation element 200 may contain 
any one or more of ink identification features 201, ink 

15 level viewing or indication features 203, toe features 
205, and brand identification features 207, depending 
on the set of features that for any given ink tank recep- 
tacle and proper operation criteria, an "appropriate" ink 
tank will have. Thus, for example, if a particular ink tank 

20 receptacle is designed to accept a particular brand of 
ink tank 1 00 that has a toe 305 and a brand identification 
feature 302, then an emulation element 200 need only 
have a particular brand identification feature 207 and a 
toe feature 205 to render "appropriate" the ink tank 1 00 

25 that lacks these features. The number and distinctive- 
ness of the features may vary. 

[0015] Fig. 3 shows an ink tank 1 00 which has been 
provided with the emulation element 200 according to 
this invention. As shown in Fig. 3, the ink tank 1 00 and 

30 the emulation element 200 is shown properly inserted 
into an inktank receptacle 400 which is designed to ac- 
commodate the ink tank 300, as shown in Fig. 1, that 
has the ink identification feature 201 , the ink level viewer 
or indicator feature 203, the toe feature 205 and the 

35 brand indicator 207. The emulation element 200 has 
been attached to the ink tank 100, which otherwise is 
not designed to appropriately fit into the ink tank recep- 
tacle 400. However, because the emulation element 200 
has been attached to the inktank 100 : the inktank 100 

40 with the emulation element 200 interacts with the vari- 
ous features and sensors of the ink tank receptacle 400 
and/or the print engine, such that the print engine con- 
taining the ink tank receptacle 400 cannot detect that 
the installed ink tank is an "inappropriate" ink tank 100, 

45 not the appropriate ink tank 300. 

[0016] The emulation element 200 may be fit or at- 
tached to the ink tank 100 using any appropriate or 
known or later developed device, structure or material. 
For example, the emulation element 200 may be at- 

50 tached to ink tank 1 00 by an adhesive, or by Velcro® 
elements, magnets, screws, or tape. The emulation el- 
ement 200 may be attached to ink tank 100 by a slip fit 
over the ink tank 1 00, or by a fit, including a snap fit, with 
male and/or female elements provided on the ink tank 

55 100. Also, the emulation element 200 may be attached 
to ink tank 100 by any other suitable known or later-de- 
veloped attachment device, material or mechanism. 
[0017] Fig. 4 shows the inktank receptacle 400 which 
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is designed to accept an ink tank 1 00 or 300 with or with- 
out an emulation element 200, with an emulation ele- 
ment 207 being inserted into the print head 400. The ink 
tank receptacle 400 is also designed to accept the em- 
ulation element 200 with or without an ink tank 100 or 
300. Fig. 4 shows the relative dimensions of the ink tank 
receptacle 400 and of the emulation element 200, and 
shows an emulation element 200 inserted into an ink 
tank receptacle separate and apart from an ink tank 1 00. 
By inserting an ink tank emulation element 200 by itself 
into an ink tank receptacle 400, the ink tank emulation 
element 200 can be tested : and any desired changes or 
adjustments to the feature 201 , the feature 203, the fea- 
ture 205 and for the feature 207 can be made. For ex- 
ample, an ink identification indicator 207, such as, for 
example, a label, can be changed and tested. Of course, 
such testing can take place while an emulation element 
200 is attached to an ink tank 100. 
[001 8] Figs. 5 and 6 show a front plan view and a bot- 
tom perspective view, respectively, of the structural de- 
tails of three emulation elements 200 in a side-by-side 
arrangement. These emulation elements 200 may be 
separate from each other or may be joined together. 
Each emulation element 200 can contain one or more 
of a toe portion 205, an ink identification feature 201 , an 
ink level viewer and indicator 203 and an ink tank brand 
indicator 207. Depending on the ink tank receptacle, on- 
ly one of each of these features may be desirable, or 
multiple instances of one or more of these features may 
be desirable. 

[0019] The emulation elements according to this in- 
vention allow any ink tank to appear to be the type that 
is to be appropriately installed into a given ink tank re- 
ceptacle in a print engine. The emulation elements ac- 
cording to this invention also allow one device, an ink 
tank with the emulator element, to appear as if that de- 
vice were another device, such as, for example, an ap- 
propriate ink tank designed to be used with a particular 
ink tank receptacle in a particular print engine. 



Claims 



combined with the ink tank. 

4. The emulator of claim 1 , further comprising an ink 
tank receptacle combined with said emulator. 

5 

5. The emulator of claim 1, wherein the at least one 
sensible feature of the emulation element compris- 
es an ink identification element. 

10 6. The emulator of claim 1 , wherein the at least one 
sensible feature of the emulation element compris- 
es an ink level viewing element. 

7. The emulator of claim 1 , wherein the at least one 
15 sensible feature of the emulation element compris- 
es an ink level indicator. 

8. The emulator of claim 1, wherein the at least one 
sensible feature of the emulation element compris- 

20 es at least one mating and/or keying structure. 

9. A method of permitting an ink tank to operate in a 
print engine that requires an appropriate ink tank to 
have at least one sensible feature, comprising: 

25 

associating an emulation element with an ink 
tank that lacks at least one of the at least one 
sensible feature, the emulation element includ- 
ing the at least one of the least one sensible 
30 feature lacked by the ink tank; and 

installing the ink tank and the associated emu- 
lation element in the print engine, such that the 
print engine senses all of the at least one sen- 
sible features required by the print engine. 

35 

10. The method of claim 9, further comprising attaching 
the ink tank and the emulation element to each oth- 
er. 

40 



1. An emulator attachable to an ink tank usable in a 
print engine that senses at least one sensible fea- 45 
ture of an installed ink tank, comprising: 

an emulation element, distinct from the ink tank, 
having at least one of the at least one sensible 
feature, such that, when the emulation element so 
is attached to the ink tank, the ink tank is ren- 
dered usable in the print engine. 

2. The emulator of claim 1 , further comprising an ink 
tank combined with the emulator. 55 

3. The emulator of claim 2, further comprising an ink 
tank receptacle configured to accept the emulator 
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